The binding energy of H to a (10,0) carbon nanotube is calculated at 24, 50, and 100% coverage.
I. INTRODUCTION
We recently 1 computed the binding energy of hydrogen atoms to the side walls of a (10,0) carbon nanotube using the ONIOM method _-4. The first C-H bond was 21.6 kcal/mol. The average C-H bond strength for the first two hydrogen atoms was 40.6 kcal/mol and for the first four hydrogens 47.9 kcal/mol. While there is an increase in the bond strength with number of hydrogens, the values were still small compared with the H-H bond at the same level of theory (109.8 kcal/mol).
Therefore we suggested that even at high hydrogen coverage the C-H bonding would be endothermic or only slightly exothermic.
Considering the interest 5-T in storing H
https://ntrs.nasa.gov/search.jsp?R=20010087030 2019-11-14T18:01:34+00:00Z using carbon nanotubes, in this manuscript we report on the results of calculations that model high H coverages on the same (i0,0) carbon nanotube.
II. MODEL AND METHODS
The initial coordinates of the 20 _ segment of the (10,0) nanotube were generated using the code of Han s . 
III. RESULTS AND DISCUSSION
We first consider the results obtained at the AM1 level of theory--see Table I . good C-C 7r bonds. In the spiral, the deformation leaves a spiral of good C-H bonds and a spiral of C-C _" bonds. In the lines configuration, the geometry appears very favorable for good bonding, but the C-C _r bonds are isolated, which removes the a" conjugation, and hence this is less favorable than the pairs of lines or spiral. In the two ring forms, the curvature of tube weakens the C-C _r bonding, thus these forms are unfavorable, even though they distort to form good C-H bonds.
We studied the two most stable 50% Using the ONIOM approach, we computed the average H binding energy for 100%
coverage, and we find that this value is significantly smaller than the 50% coverages.
For the 100% coverage, the carbon atoms still form a good tube structure since any deformation that improves one C-H bond will weaken another. This means that for the 100% coverage the carbons cannot change their hybridization to enhance the C-H bond, which results in a much weaker C-H bond than the 50% coverage, where half of the C atoms can bulge out of the tube to maximize the C-H bonding. 
IV. CONCLUSIONS
We use the AM1 level of theory to obtain some insight into the bonding of H atoms to a (10,0) carbon nanotube. 
